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(54) STEPPING MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To arbitrarily switch two or more 
magnetic circuits positioned in the axial direction of a rotator by 
moving the rotator in its axial direction for a stator. 
SOLUTION: A stator 40 is fixed by bonding a first core 1 1 . which 
forms a first magnetic circuit constituted of soft magnetic material 
In an axial 47 direction of a rotator 43 with a second core 12/which 
forms a second magnetic circuit A positioning cylindrical body 48 of 
non-magnetic material is inserted in the hole of the first core 1 1 
and the second code 12. An upper bearing retainer 41 is positioned 
on its inner periphery, and a lower bearing retainer 42 is inserted 
below its inner periphery. The bearing retainers 42 are moved on the; 
inner periphery of the positioning the cylindrical body 48 
As a result, the stator 43 is made to face the first core 
second core 12 of the stator 40 through a gap. It is thus possible to 
easily attain two or more driving methods. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The step motor characterized by for said stator having 2 or more sets of magnetic circuits in 
said rotator shaft orientations, and having the means which changes to arbitration the magnetic circuit 
which said stator has when said rotator moves to rotator shaft orientations to said stator in the step 
motor which consists of stators which consist of soft magnetic materials arranged so that the 
permanent magnet rotator for fields and said rotator may be surrounded. 

[Claim 2] The step motor according to claim 1 characterized by for said stator having 2 or more sets of 
magnetic circuits in said rotator shaft orientations, and having the means which changes to arbitration 
the magnetic circuit which said stator has. when said stator moyes to rotator shaft orientations to said 
rotator in the step motor which consists of stators which consist of soft magnetic materials arranged so 
that the permanent magnet rotator for fields and said rotator may be surrounded. 
[Claim 3] The .step motor according to claim 1 or 2 characterized by at least one of magnetic circuits 
preparing thi5~magnetic-reluctance pole voluminousness by notching, the end slot, or the salient pole 
section in the magnetic pole section inner circumference section of a stator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a step motor, especially the step motor suitable for 

using for clock actuation. 

[0002] 

[Description of the Prior Art] In carrying out adjustable-speed operation in a step motor from the 
former, it has realized by the approach of changing a reduction gear ratio by the gear by the side of the 
approach or load to which the frequency of an input pulse is changed by the driving side. 
[0003] The intermittent actuation approach which repeats a revolution [ say / braking by using as 
electromagnetic brake the induction electromotive style which the rest makes rotate Rota using the 
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inertia of a rotator by carrying out the seal of approval of the input pulse only to the initial stage to 
which a rotator usually begins a revolution at a coil, short-circuits a coil immediately after an input pulse 
seal of approval, and is generated by revolution of Rota ], and a halt at the step motor for clock 
actuation is used. In order to make a magnetic stability location stop a rotator in the state of 
deenergisation in the case of such an actuation approach rather than to stop a rotator according to 
electromagnetic force, it is necessary to enlarge cogging torque produced from change of potential 
energy. 

[0004] When it is required that a load side should rotate like time-of-day doubling of a clock on the 
other hand at high speed, it is necessary to use the intermittent actuation approach which repeats a 
revolution and a halt, and to make as small as possible cogging torque which is a load factor from the 
outside as revolution unevenness decreases if possible. 

[0005] Thus, when carrying out adjustable-speed operation of the step motor of which the configuration 
of the magnetic circuit which changes with actuation approaches is required, it is difficult to realize 
simply by the method of raising the frequency of an input pulse which is adopted with the usual step 
motor which raised above, or the method of changing the reduction gear ratio by the side of a load. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, a step motor has the means which switches the 
actuation approach by itself, and invention of claim 1 and claim 2 aims at offering the step motor which 
can do two or more kinds of actuation approaches easily with the means. 

[0007] Invention of claim 3 aims at offering the step motor which can perform step intermittent 

actuation as one of the actuation approaches. 

[0008] 

[Means for Solving the Problem] When said stator has 2 or more sets of magnetic circuits in said rotator 
shaft orientations in the step motor which consists of stators which consist of soft magnetic materials 
arranged so that invention according to claim 1 may surround the permanent magnet rotator for fields, 
and said rotator in order to attain the above-mentioned object, and said rotator moves to rotator shaft 
orientations to said stator. it is characterized by having the means which changes the magnetic circuit 
which said stator has to arbitration. 

[0009] In the step motor which consists of stators which consist of soft magnetic materials arranged so 
that the permanent magnet rotator for fields and said rotator may be surrounded, invention according to 
claim 2 is characterized by having the means which changes the magnetic circuit which said stator has 
to arbitration, when said stator has 2 or more sets of magnetic circuits in said rotator shaft orientations 
and said stator moves to rotator shaft orientations to said rotator. 

[0010] Invention according to claim 3 is characterized by at least one of magnetic circuits preparing the 
magnetic-reluctance pole voluminousness by notching, the end slot, or the salient pole section in the 
magnetic pole section inner circumference section of a stator. 
[0011] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of this invention is 
explained based on a drawing. 

[0012] In each drawing, drawing 1 is the perspective view of the stator of a step motor, drawing 2 is a 

stator core magnetic pole section enlarged drawing showing [ the longitudinal-section enlarged drawing 

of a step motor, and / 3 and 5 ] the gestalt of operation, and Figs. 4 and 6 are stator core magnetic pole 

enlarged drawings showing the gestalt of respectively different operation. 

[0013] First, the stator of the step motor of this invention is explained in drawing 1. 

[0014] The stator 40 of a step motor has fixed with a gestalt which makes the 1st core 1 1 which 

constitutes the 1st magnetic circuit which consists of a soft magnetic material, and the 2nd core 12 

which constitutes the 2nd magnetic circuit rival. To each core, the hole 14 for inserting a rotator is open. 

And it is wound so that winding 13 may share two cores. 

[0015] Below, in drawing 2. the detail of a configuration of having included said stator and rotator of this 
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invention is explained. 

[0016] In order to secure the concentricity of a stator 40 and a rotator 43, the cylinder 48 for 
^ positioning of non-magnetic material is inserted in the hole 14 of the 1st core 1 1 and the 2nd core 12, 
and this positioning cylinder 48 is being inserted and fixed to it from the upper and lower sides by the 
top flange 50 and the bottom flange 51. 

[0017] The top bearing receptacle 41 is inserted in the inner circumference upper part of the cylinder 48 
for positioning, and the bottom bearing receptacle 42 connected to the bottom flange 51 through the 
spring 46 is inserted in the inner circumference lower part. These bearing receptacles 41 and 42 can 
move the inner skin of the positioning cylinder 48 up and down. 

[0018] The center section of the up bearing receptacle 41 is equipped with a bearing 44, the center 
section of the lower bearing receptacle 42 is equipped with the bearing 45, and these bearings 44 and 45 
are supporting the revolving shaft 47 pivotable. The rotator 43 consisted of permanent magnets by 
which parallel magnetization was carried out radially, and has fixed with the revolving shaft 47 through 
the hole of rotator 43 center section. 

[0019] Next, actuation of the gestalt of such operation is explained. 

[0020] Usually, since the bottom bearing receptacle 42 is pushed against the topmost part with the 
spring 46 connected to the bottom flange 51, a rotator 43 counters through the 1st core 11 and gap. 
Here, the 1st magnetic-circuit configuration of flowing to the 1st core 11 which the magnetic flux from a 
rotator 43 counters through a gap is realized. 

[0021] On the other hand, by pushing in a switch 49, the top bearing receptacle 41 moves caudad and a 
revolving shaft 47 and a rotator 43 also move it. As a result, a rotator 43 will counter through the 2nd 
core 1 2 and gap. 

[0022] Here, the 2nd magnetic-circuit configuration of flowing to the 2nd core 12 which the magnetic 
flux from a rotator 43 counters through a gap is realized. 

[0023] Below, the step motor which can realize the two actuation approaches, step intermittent 
actuation and high-speed revolution actuation, is explained as an example of the actuation approach. 
[0024] First, when carrying out step intermittent actuation in the 1st usual magnetic circuit, the core 71 
which has the magnetic pole section of a configuration as shown in drawing 5 as the 1st core 1 1 is 
adopted. A core 71 consists of tabular soft magnetic materials, and is divided into the two magnetic pole 
sections 73 for the hole for inserting a rotator. Since notching 74 is formed in the inner circumference 
of the magnetic pole section 73, magnetic-reluctance pole voluminousness will arise in the state of 
deenergisation. Since a rotator 43 is the magnetic substance which consists of a permanent magnet, it 
will stop a rotator 43 certainly, the location, i.e., magnetic-reluctance minimum section, which avoids 
magnetic-reluctance pole voluminousness. 

[0025] Therefore, since it is not necessary to stop a rotator according to electromagnetic force by the 
rotator idle state when performing step intermittent actuation, low power actuation is realizable. 
[0026] When pushing a switch 49 and realizing high-speed revolution actuation next in the 2nd magnetic 
circuit, the core 61 which has the magnetic pole section of a configuration as shown in drawing 3 as the 
2nd core 12 is adopted. A core 61 consists of tabular soft magnetic materials, and is divided into the 
two magnetic pole sections 63 for the hole for inserting a rotator. Since there is no factor which 
changes magnetic reluctance extremely in the inner circumference section of the magnetic pole section 
63, a rotator halt location which appears in the magnetic circuit containing said 1st core 71 does not 
appear clearly. Therefore, the magnitude of the cogging torque produced with change of magnetic energy 
also becomes small. 

[0027] Therefore, when carrying out high-speed revolution actuation, since the factor stopped for every 
step decreases, actuation with little rotational-speed fluctuation can be realized. 

[0028] In addition, even if it adopts the core which cut the magnetic pole section 68 of a core 66 as a 
bridge opening 67, and formed it as a gestalt of the 1st core as shown in drawing 4 although the core 
which connected the magnetic pole section 63 of a core 61 in the bridge section 62 is adopted as shown 
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in drawing 3 , it is satisfied with this example of the same function. 

[0029] Moreover, although the core which formed magnetic-reluctance pole voluminousness by forming 
^ notching 74 in the inner circumference of the magnetic pole section 73 of a core 71 is adopted as a 
gestalt of the 2nd core in this example as shown in drawing 5 , the core in which magnetic-reluctance 
pole voluminousness was formed is also employable by forming the salient pole section 79 in the inner 
circumference of the magnetic pole section 78 of a core 76. as shown in drawing 6 . 
[0030] Although the case where a rotator is moved up and down to a stator about the gestalt of this 
operation as a means which switches a magnetic circuit has been explained, also when moving a stator 
to a rotator, the same function is completely satisfied, 
[0031] 

[Effect of the Invention] A step motor has the means which switches the actuation approach by itself, 
and the step motor of claim 1 of this invention and claim 2 has easily two or more kinds of effectiveness 
that the actuation approach can be carried out, with the means. 

[0032] Moreover, the step motor of claim 3 of this invention is effective in the ability to perform step 
intermittent actuation as one of the actuation approaches. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the stator of a step motor. 
[Drawing 2] The longitudinal-section enlarged drawing of a step motor. 

[Drawing 3] The stator core magnetic pole enlarged drawing showing the gestalt of operation. 
[Drawing 4] The stator core magnetic pole enlarged drawing showing the gestalt of other operations. 
^Drawing 5] The stator core magnetic pole enlarged drawing showing the gestalt of operation. 
[Drawing 6] The stator core magnetic pole enlarged drawing showing the gestalt of other operations. 
[Description of Notations] 
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— The 2nd core 
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— Winding - 
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— Hole 


40 


— Stator 


41 


— Top bearing receptacle 


42 


— Bottom bearing receptacle 
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— Rotator 
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— Bearing 
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— Bearing 
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— Spring 
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47 — 


Revolving shaft 


48 — 


Cylinder for positioning 


49 — 


Switch 


50 — 


Top flange 


51 — 


Bottom flange 


61 — 


Core 


62 — 


Bridge section 


63 — 


Magnetic pole section 


66 — 


Core 


67 — 


Bridge opening 


68 — 


Magnetic pole section 


71 — 


Core 


72 — 


Bridge section 


73 — 


Magnetic pole section 


74 — 


Notching 


76 — 


Core 


77 — 


Bridge section 


78 — 


Magnetic pole section 


79 — 


Salient pole section 
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